Strain-specific defects in testicular development and sperm epigenetic patterns in 5,10-methylenetetrahydrofolate reductase-deficient mice.
Methylenetetrahydrofolate reductase (MTHFR) is a crucial folate pathway enzyme that contributes to the maintenance of cellular pools of S-adenosylmethionine, the universal methyl donor for several reactions including DNA methylation. Whereas Mthfr(-/-) BALB/c mice show growth retardation, developmental delay, and spermatogenic defects and infertility, C57BL/6 mice appear to have a less severe phenotype. In the present study, we investigated the effects of MTHFR deficiency on early germ cell development in both strains and assessed whether MTHFR deficiency results in DNA methylation abnormalities in sperm. The reproductive phenotype associated with MTHFR deficiency differed strikingly between the two strains, with BALB/c mice showing an early postnatal loss of germ cell number and proliferation that was not evident in the C57BL/6 mice. As a result, the BALB/c MTHFR-deficient mice were infertile, whereas the C57BL/6 mice had decreased sperm numbers and altered testicular histology but showed normal fertility. Imprinted genes and sequences that normally become methylated during spermatogenesis were unaffected by MTHFR deficiency in C57BL/6 mice. In contrast, a genome-wide restriction landmark genomic scanning approach revealed a number of sites of hypo- and hypermethylation in the sperm of this mouse strain. These results showing strain-specific defects in MTHFR-deficient mice may help to explain population differences in infertility among men with common MTHFR polymorphisms.